Anion concentration modulates the conformation and stability of the molten globule of cytochrome c.
Anions induce collapse of acid-denatured cytochrome c into a compact state, the A-state, showing molten globule character. Since structural information on partially folded forms of proteins is important for a deeper understanding of folding mechanisms and of the factors affecting protein stabilization, in this paper we have investigated in detail the effects of anions on the tertiary conformation of the A-state. We have found that the salt-induced collapse of acid-denatured cytochrome c leads to a number of equilibria between high-spin and low-spin heme states and between two types of low-spin states. The two latter states are characterized by conformations leading to a native-like Met-Fe-His axial coordination and a bis-His configuration. The equilibrium between these two A-states is dependent on the concentration and/or size of the anions (i.e. the bigger the anion, the greater its effect). Further, on the basis of fast kinetic data, a kinetic model of the folding process from the acid-unfolded protein to the A-state (at low and high anion concentration) is described.